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We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Brtbh Compaor, 
of 131—133 Kelknd Pufc Aveax, London 
Wll 4UT (focmeriy of 4-4 Wood Street, 
S London BC2V 7m, do hereby declare the 
luffiitiuOn for which we prey that a Patent 
out be grimed us, md the method by which 
it u to be perfdtxned, to be particularly des- 
cribed in tod by the following statement:*-* 
10 This invention relates to the ■ c uring of 
strictures to osbulsr metal piles vudervystcr* 
It is the unfcuduoil practice when, for 
example, ■ base it to be msnmed to tbe tea* 
bed by piles for the base to tacarpcrttc indi- 
15 vidual tubes which eodrde the parts of the 
piles projecting above the see>hed, and die 
tubes ate then secured to tbe piles bjr any 
one of several nstdsoda including weldsgg or 
conpngg or driving e pin diametrically 
20 through each pile and the surrounding tube. 
All of these methods are however extremely 
expensive by reason of the need to ship oat 
divers and the leonsrcd spec 111 apparatus for 
u n denv net work and the lengthy work neccs- 
25 sary on site. 

According to the present mvenoon there 
it provided a method of securing to tubular 
metal piles a structure mcoryoritfnf aph taltiy 
of tubes through which me respective piles 
30 project, which uMfJsui comprises locally de- 
forming etch pile outwardly into tightly 
swigeo or welded enpfonent with the en* 
dieting tuba br l irtraiation of an e xp l o s iv e 
charge within the pil^ 
35 It wOl be iiud u stood that the only work 
rebuked of the dher in tn underwater opera- 
tion according tn the invention is to ensure 
that the etpkialve charge b correctly positioned 
and located. The required shape and size of 
40 the explosive charge are all determined 
befotehsnd^ 

The pile and tube may ininaBy both be 
cylindrical at the location of the intended 
explosion, so that the explosion deforms bod. 
45 tbe pile and the tube outward locally, or 
alternatively the tube may initially be out- 



wardly deformed as by swaging so that the 
iWunris principally the pile, ex- 
it locally into swaged or welded 
with the tube. 

will now be described m 

i detail with reference by way of examp l e 

to the sjecowpsnying disgrxxDjnsric drawings 
in whlcht 

1 and 2 are diagrammatic sectional 
fflustrsifajt respective*! the shapes of 
the tube and pfle, in out method according 
to the hmntion, respectively before and after 
the detona t ion of the explosive charge, 

first to Figure 1, the ra faence 
10 indicates a metal frame structure 
is to be fixed to the sea-bed by 
securing the structure to tubular steel jpDes 
driven intn the sea-bed 11. One such pQe is 
shown at 12. 

The structure 10 i ncorp o rates a number of 
vertical pile guide tubes 13 end operates, 
during its instaBation, as a template for locat- 
ing the pDes in their correct positions whilst 
they are being driven. To assist in guiding 
tbe fending ends of the piles into the tubes, 
the upper ends of the tubes tie belled out- 
ward. Bach pile is thus lowered through the 
ling tube 13 and hammer ed into 
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the sea-ted. When the pile has been driven 75 
m, its upper end is left projecting Just above 
the top edge of the tube 13, the pfle being 
cut off at this level if necessary. Etch of tbe 
guide tubes has intermediate its ends a 
swaffedVoot portion as shewn at 14 and to 80 
secure the structure to the piles a shaped 
explosive dorp 15 suspended on a line 16 
b lowered into the pile to s position level 
with portion 14 of the tube, is located in that 
position end is then detonated. The explosion 85 
deforms the pfle locally outwards koto swaged 
or welded *»tHr m ~ tr with the portion 14 
of the tube, so that the structure is bested 
egemst upward or downward soovemeot rela- 
tive to the pile. 90 
The shape and size of the charge ore 
to materials used, the 
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depth cud bVcnafcty of the water* whetfaf f ft 
swaged iuieiference fit or a welded interface 
fit is requred between the pile and the gnlde 
tube, and other lelevaut factors. 

5 If desired* the initial twiging of die guide 
tithes mar bo otnjtted, cod in that cue die 
nJbe it nude from t metal having a rnfflrkm 
degree of malleability to enable it to be de- 
fomed outward, without f t s *: t uri ng » by the 

10 explosion, so Chat again a swaged hiemtoot 
lit or welded tocrface fit b obtained between 
the tube and pile* 

WHAT WB CLAIM IS:— 
1. A inethod of securing to tabular metal 
15 piles a atracture snccxpecating a plurality of 
tubes through which the respective pfles pro- 
ject, which inethod comprises locally defotnv 
ins; each pile outwardjy into tightly swaged or 



engagement with the encircling tube 
nanon of an explosive charge wfahhi 



by 

the pile* 

2. A method is chimed m cfadni 1, 1 
each tube is initially of locally increased dia- 
meter at the location of the explosive charge. 

$. A method of seeming to tubular metal 
piles a structure incorporating a plurality of 



tubes through which the respective piles pro- 
ject, which method is aubi t anriaDy as herein, 
before described with reference to and as 
illustrated In the 
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